AMENDMENTS TO THE CLAIMS 



1 . (Currently Amended) A method comprising: 

first causing, by a first module c 
dynamically c a us in g ^ a second module to be logically chained to itee tfthe first 
module to form or expand a thread comprised of modules, the modules of the 
thread including at least the first and second modules , enabling the seco n d 
mod u l e t o b e e x e cuted a s part o f the s a m o thr o ad first and second modules to be 
executed as part of the thread and to share an execution context of the thread; 

second causing , by the first module, the second module dynamically and 
lo gicall y c haine d as p a rt o f th e sam e th r ead to register first events of interest to 
the second module with an event notification service of the comput i ng 
environm e nt ; 

waiting , by the first module, for notification of occurrence of one or more 
of the first events; and 

third causing , by the first module, the second module dynamical l y and 
tegicatf y ch ai ned as p a rt of th o sam e thread to process an occurred one of the 
first events. 



2. (Currently Amended) The method of claim 1 , wherein the first causing 
further includes invoking a thread module chaining service, the thread module 
chaining service having a control data structure of the thread to logically 
associate the second module with the first module, the control data structure 
including a first pointer to a first set of executable instructions of the second 
module designed to register the first events with the event notification service. 
fee-~semn44TO^^ a first s o t of o x oc utab l o i nstru cti ons designedto 

fegiste r th e f irst e v e nt s w i th sa id-e v e nt not i f i cat i on s o rv i c o , and a f i rst p oi nt or to 

the-ftmtrmo4u\e~4ytmm\GdM y c a using th e-second-4y^Qd4ite4Q-be4Q§ieally 
chained to i ts e lf, by i nvok i ng a-t hre a d modu lo cha i ning s ervi c e of tho -computing 
efWfGfwae nt; and 
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fee-mett : ?Qd4wtlief-e o m p ri s es t h e thr e ad modu le^tolRiRg-seFvfee 
aftfletatrog-a-centrol data s tr uct ur e of th e th re ad to logiGaUy-assoGiate-the see&nd 
modu l e w it h t h e first module, i nc l ud i ng w i th the a nnot ati o n, the f i rst pointer to t h e 
first-set of exeeuta ble i nstruct ions of th e s e cond module^ 

3. (Currently Amended) The method of claim 2, wherein the second causing 
further includes invoking the thread module chaining service to orchestrate 
registration of events of interest to logically chained modules of the thread with 
the event notification service, the thread module chaining service retrieving the 
first pointer to the first set of executable instructions, and causing the first set of 
executable instructions to be executed, using the first pointer to locate the first 
set of executable instructions. 

satd-eausing of the second modu le dynam i cally and logic all y chain e d -as 
part of the s a m e th r e a d to reg is t e r first e v ents of in te re st to the s e c ond mo dul o 
with a n e vent notificat i on s e rvic e of the computing e nv i ronm en t c o mpr i s es4ne 
first module i nvok i ng th e thread modul o chain i ng service to orchostrat o 
registr ation of e v ents of interes t t o logical ly ch aine d m odule s of th o t h r ea d w ith 
the-e vent notif i cation s e rvice; a nd 

th e m e thod further compr i s e s th e thr e ad modu le ch ai n i ng s e rvic e 
retrieving th e f i rst point e r to the f i rst set of ex e cutabl e instruct i ons, and causing 
t h e f i rs t sot of ox o cutab l e i nstruct i ons to b e o x ocuto d, using th o f irs t pointer t o 
teoafe-th e first set-of-executa b l e i nstruct i o n s. 

4. (Currently Amended) The method of claim 32, wherein the control data 
structure further includes a second pointer to a second set of executable 
instructions designed to process the occurred one of the first events. 

tl : *e-5««0«€kwe4y^ 
instructions desig ned to proc e s s^an- occurr e d on e of the first events T and a 
se€©fK}"-pointeF^ 
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the4hfea€M=flG€kjte-G h a ining sorvic o furth e r inekides-witMhe-afffletatiGfH 
the-seeend-ftemteF-te-tte- second set of e x e cu table4r4stoGfefis^tr4&-seGeM 
module 

5. (Currently Amended) The method of claim 4, wherein the third causing 
further comprises invoking the thread module chaining service to orchestrate 
processing of the occurred event by the logically chained modules of the thread, 
the thread module chaining service retrieving the second pointer to the second 
set of executable instructions, and causing the second set of executable 
instructions to be executed, using the second pointer to locate the second set of 
executable instructions. 

p a rt of th o sam o thre a d to proc e ss an occurred ono of th o f i rst ev e nts c o mpris es 
the f i rst modul e invok in g t h e t h read modul e chaining s e rv i c e to orch e strat e 
proc essi ng of a n occurr e d e v e nt by th e log i c al ly cha i n e d modules of th o thr e ad; 



retr ie ving th e s e cond point e r to th e second set of executabl e i nstruct i ons, and 
caus i ng th e second s e t of o x o cutabl e instruct i ons to b e e xecuted, us i ng tho 



6. (Currently Amended) The method of claim §2, wherein the method further 
comprises 

detecting , by the first module, for a thread termination condition; and 
fourth causing , by the first module the thread to be terminated after 
detecting the thread termination condition. 
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li nt e r to l oc a t e th e s e cond s e t of ex e cut a b le i nstruct i ons. 



7. (Currently Amended) The method of claim 6, wherein the fourth causing 
further comprises invoking the thread module chaining service to orchestrate 
thread termination clean up by the logically chained modules of the thread, the 
thread module chaining service retrieving the a third pointer, stored in the control 
data structure, to a third set of executable instructions of the second module, the 
third set of executable instructions designed to perform termination clean up for 
the second module, and causing the third set of executable instructions to be 
executed, using the third pointer to locate the third set of executable instructions. 

th e second modu le furth e r compr i ses a th i rd s o t of e xecu table instructions 
de s i g n e d to per fo rm tef m i nation cl ea n u p for th e se con d modu le , and a thir d 
pointer t o th e th i rd s e t of e x e cutable i nstru ctions; 

the thr e ad modu le chain i ng s o rv i co furth e r i ncludes w i th th e annotation, 
tho third po i nt e r to the third s o t of e xecutable i nstructions of th e s e cond modulo; 

s aid detect i ng comprises the first m o du le dot octing for th o threa d 
termi nat i on co nditi on; 

s a i d c a us in g of the thr ea d to b o terminated after dotocting th o thr e ad 
tefromati en condit i o n comprises th o first modu lo i nvok i ng t ho thr e ad mo dule 
cha i n i ng s e rvic e to orch e strat e thread terminat i on cl e an up by the log i ca ll y 
cha i n e d modu le s of th e thr e ad; a n d 

th e m e thod furth e r compr i s e s th o thr e ad modul e ch a in i ng s o rvic o 
retrieving th e thir d po i nter to th o t h i rd s e t o f oxo cutab le instruct i ons, and causing 
toe4hifd-set of e xecu table inst ruct i o ns-to be e x e cut e d, using the4J^f^mtef-to 
Ieeate4he third s et o f e x e cutabl e-i nstructions. 

8. (Currently Amended) The method of claim 1 , w herei n t ho method-further 

compr i ses comprising 
the first m^ 

first and second modules, e naMng- th e t h ird m o dule to be executed as part of 
the s ame t hr e ad; 
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eau64Rg4he4twek=nodule dyn am i cally and logiGal^Gteine^-as-paft-Qf the 
4nfea44e-fe§fs teF seco n d e v e nts of i nter e st to t }^tl^i^fflQ€l^je4vlfr4he 



eatising the dynam i cal l y and l ogic al ly chai ne d thi r d modulo a ^-pai^Qf4he 

not i fic ation of occu rrenc e fu rther com p rising waitin g for not i f ica tio n of on e or 
me re of t he s e co nd ov o nts fourth causing, by the first module, a third module to 
be logically chained to the first and second modules to expand the thread, 
enabling the first, second, and third modules to be executed as part of the thread 
and to share an execution context of the thread . 



9. (Currently Amended) A method comprising: 

first causing, by a first module 
dy n am i c all y caus i n g ja second module to be logically chained to itse tfthe first 
module to form or expand a thread comprised of modules, the modules of the 
thread including at least the first and second modules, enabling the first and 
second modules to be executed as part of the thread and to share an execution 
context of the thread , e nabl i ng the s e cond modul e to be e xecut e d as part of th e 
same thr e ad ; 

waiting , by the first module, for notification of occurrence of one or more 
of first events of interest to the second module dynamic all y and l ogical l y ch ai n e d 
as part of tho oamo thread ; 

second causing , by the first module, the second module dynamically and 
l og i cally ch ai ned as p a rt of th e sam e th re ad to process an occurred one of the 
first events; 

detecting , by the first module, for a thread termination condition; and 
third causing , by the first module, the thread to be terminated after 
detecting the thread termination condition. 



IPG No. P16602 

Docket No. 110349-133008 



Page 6 of 17 



Application No. 10/766,545 



1 0. (Currently Amended) The method of claim 9, wherein said second causing 
further comprises invoking a thread module chaining service to orchestrate 
processing of the occurred event by logically chained modules of the thread, the 
thread module chaining service retrieving a first pointer to a first set of 
executable instructions of the second module from a control data structure, the 
first set of executable instructions designed to process the occurred one of the 
first events, and causing the first set of executable instructions to be executed. 
using the first pointer to locate the first set of executable instructions. 

th e s e c o nd - modul o compr i ses a first sot of e x e cutab l e instructions 
d e sign e d to proce s s a n occur red one o f the f i rst eve n ts, and a fi rs t poin te r to tho 
first s e t o f e xecutable instructions; 

the m e thod further compris e s a thr ea d modu le chain i ng serv i c e 
annotating a control data structur e of tho thread to log i ca l ly associat e th o s e cond 
m odul e w i th th e first module, i nc l uding with th e annotation, th o f i rst po i nter to th o 
first-se t of ex ecuta b l e i nstructions of th e s e cond modu lo ; 

sa i d c a using of tho s o cond modu lo dynamically and logically chain e d ao 
part of- th e same thr e ad to proc e ss an occurr o d o n e of th e first events compris o s 
t h e f i rst modu le invok i ng th e thr e ad module cha i ning service to orch e strat e 
processing of an occurr e d o v o nt by l ogically cha i n e d modu le s of th e thread; and 

the method further comprises the thr e ad modul e chain i ng servic e 
retrieving the first po i nt er to tho f i rst s o t of e x ocu t a bl o i nstruct i ons, a nd causing 
t^fimt-se^of-e^eey4atele^s4wG t i o n s to b o o x oGuteeMj6mg4he4ifst^etfrtef^ 
locate the firs t set o f e x e cut a b l e i nstructions. 

11. (Cancelled) 

12. (Currently Amended) The method of claim 9, wherein the third causing 
further comprises invoking a thread module chaining service to orchestrate 
thread termination clean up by logically chained modules of the thread, the 
thread module chaining service retrieving a first pointer to a first set of 
executable instructions of the second module from a control data structure, the 
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first set of executable instructions designed to perform termination clean u p for 
the second module, and causing the first set of executable instructions to be 
executed, using the first pointer to locate the second set of executable 
instructions. 

de sig ned to p e rform te rm ination-dean up fo r the sec ond m o dulo, and a fi rst 
pointer to t he first s o t of ex e cutab le inst ruct i on s; 

th e m e thod furth e r c o mprises a throad modu lo ch ai n i ng service 
annotating a con t rol data structuro of tho thre a d to log i cal l y associat e 4 h e second 
module with the firs t mo dul o, including wit h th o annotati on , the f irst p oi nte r to the 
first set of executabl e i nstruct i ons of the secon d modu lo ; 

said d e t e cting compr i ses th e f i rst modu l e dot o ct i ng for th o thro a d 
t e rm i nation cond i t i on; 

s a id causing of th e thr oa d to b e t e rm i nated aftor detecting th o throad 
terotfla tion co nditi on comprises th e first modul e invoking the thr ea d modul o 
ch a in i ng s e rv i c e to orch e strat e thread terminat i on cl e an up by logica ll y -shamed- 
medules of th o throad; and 

the method further compr i ses th o thr e ad modu l e chaining s o rvico 

th e f i rst s o t of e xecut a bl e i nstruct i ons to b o e x e cut e d, using tho f i rst point e r to 
locate t ho s e con d s o t of ex e cut a b le i nstruct i ons. 



1 3. (Currently Amended) The method of claim 9, whero i n tho m e thod further 
eompfises comprising fourth causing, by the first module, a third module to be 
logically chained to the first and second modules to expand the thread, enabling 
the first, second, and third modules to be executed as part of the thread and to 
share an execution context of the thread. 

the first modole dyftamicatly caiising a th i r d module to be logicaHy Gfiamed 
to4he-f4fst afld-secon4 modutesr-eoa bling t h o th i rd m edute-te-fee-exeeuteckre 
part of the s ame threa d; a n d 



IPG No. P16602 

Docket No. 110349-133008 



Page 8 of 17 



Application No. 10/766,545 



€aysm§4he thM-m odu le d y nam i cally and log i ca l ly Gtoine^ as part &f the 
s ame thre aek-e-pfoeess- an occurred on e of s e cond everitsr-said wa&ng for 
notification of-oc cu r r ence of one o r m o re of f irst even ts further comprising waiting 
for -notification of o ne or more o f th e second ev e nts. 



1 4. (Currently Amended) A computing device comprising: 

a processor; and 

a first plurality of executable instructions to be operated by the processor 
to provide a thread module chaining service to 

facilitate dynamic logical chaining of a plurality of modules to 
execute together as parts of a single thread and to share an execution 
context of the single thread, and 

maintain and annotate a thread control data structure with control 
data to enable said logical chaining and orchestrated execution of the 
modules as parts of the single thread. 

storag e m e d i um having stor e d th e rein a f i rst plural i ty of exocutablo 

dyn a mic l ogical cha i n i ng of a p l urality of modules to e x e cute tog e ther a s parts of 

annotate a thr e ad contro l dat a structure with contro l dat a to e nab l e s ai d logical 
chaining of th e modu le s and th oir orchostr atod e x e cution as parts of a s i ngl e 
thr e a d; an d 

a t leas t on e proc e ssor coup l ed to th e stor a g e m e dium to e x ec ut e the 

instructions, 
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15. (Currently Amended) The computing device of claim 14, wherein the first 
plurality of executable instructions are further provide the thread module chaining 
service aMitv- to ma i nta in an d annotate a t h r ead control data s t r uc ture w i t h 
control 4ata to- enable sa i d log i ca l ch ai ning of th e modu les and thoir orchestrated 
execution as pa rts of a s i ng l e thr e ad i nc l udes an a Mity-to annotate the thread 
control data structure with control data about ofa module to be logically chained 
to be a part of a the single thread, v 
the modul e to be a part of th e thr e ad . 



1 6. (Currently Amended) The computing device of claim 1 5, wherein 
the control data includes at least a selected one of 

a pointer of the module pointing to a plurality of executable instructions 
of the module to register events of interest to the module with an 
event notification service of the computing device, 
a pointer of the module pointing to a plurality of executable instructions 
of the module to process an occurred event of interest to the 
module, and 

a pointer of the module pointing to a plurality of executable instructions 
of the module to perform thread termination clean up for the 
module^and 

the ab ilit y in c l ud e s an a b il ity to extract the s olo c tod on o or more point e rs 
from the mod ule. 



17. (Currently Amended) The computing device of claim 14, wherein the first 
plurality of executable instructions are further provide the thread module chaining 

module chaining sefvice- with--at4east-a--sele€ted orte-ef 

ao ability to orchestrate registration of events of interest to the logically 
chained modules with an event notification service -Je 

chained- me4u4es, 
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an-abilrty-te- -orchestrate processing of an occurred event of interest by one 

or more of the logically chained modules, and 
an ab ili ty t o orchestrate thread termination clean up of the logically 

chained modules by the resp e ctive logically chained modules. 

18. (Original) The computing device of claim 14, wherein the computing 
device comprises a UPNP control point. 

1 9. (Currently Amended) A computing device comprising: 
a processor; 

a first module to be operated by the processor to cause a second module 
to be logically chained to the first module to form or expand a thread comprised 
of modules, the modules of the thread including at least the first and second 
modules, enabling the first and second modules to be executed as part of the 
thread and to share an execution context of the thread; and 

the second module to be operated bv the processor, the second module 
having at least a selected one of a first set of executable instructions to register 
events of interest to the second module, a second set of executable instructions 
to process an occurred one of the events of interest, and a third set of 
executable instructions to perform clean up during thread termination- 
storage med i um hav i ng stor e d ther e in a f i rst and a second modu le , w i th 
the first module equ i pp e d to l ogically chain tho second modu lo to the f i rst modul o 
dyn a mical l y dur i ng e x e cut i on of th e first modu le , e nabl i ng th o s e cond modu lo to 
e x e cut e w i th th e f i rst modul e as a s i ng l e t hre ad, and th e s e cond modu le hav i ng 
at le ast a s el ected on e of a s e t of e x e cutab le i nstructions to r e g i st e r ev e nts of 
i nt e r e st to th e s e cond modu le , a s e t of e x e cutab le i nstruct i ons to proc e ss an 
occurr e d on e of the e v e nts of i nt e r e st, a nd a s e t of e x e cutab le i nstruct i ons to 
perform c le an up dur i n g thr ea d t e rm i nat ion; and 

a t lea st on e p rocessor co upled to th e storag e m e dium to e x e cut e th o 
instruct i ons. 
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20. (Currently Amended) The computing device of claim 1 9, wherein the 
second module further includes at least a corresponding one of a first pointer, a 
second pointer, and a third pointer pointing to the first set, the second set, and 
the third set of executable instructions respectively. 

21 . (Original) The computing device of claim 1 9, wherein the computing 
device comprises a UPNP control point. 

22. (Currently Amended) An article of manufacture comprising: 
a computer readable medium; and 

a plurality of executable instructions designed to implement a thread 
module chaining service to 

facilitate dynamic logical chaining of a plurality of modules to 
execute together as parts of a single thread and to share an execution 
context of the single thread, and 

maintain and annotate a thread control data structure with control 
data to enable said logical chaining and orchestrated execution of the 
modules as parts of the single thread faci l itat e dynam i c l og i ca l cha i n i ng of 
a plural i ty of modu le s to o x o cuto tog e th e r as parts of a s i ng le thr e ad i n a 
comput i ng o nv i ronm o nt, i nc l uding an ab ili ty to ma i nta i n a nd annot a t e a 
thread control data structur e with control data to o nab l o s a id logical 
cha i ning of tho modu le s and thoir orch o strat o d oxocution as parts of a 
singl e thr e ad . 



IPG No. P16602 

Docket No. 110349-133008 



Page 12 of 17 



Application No. 10/766,545 



23. (Currently Amended) The article of claim 22, wherein the plurality of 
executable instructions are further designed to ab il ity to ma i ntain and annotat o a 
thre a d contro l data structur e w i th contro l data to e n a bl e sa i d l og i cal chain i ng of 
th e modul e s and the i r orch e strat e d o x o cut i on a s parts of a single thr e ad i nc l ud e s 
an ability to annotate the thread control data structure with control data about a 
module to be logically chained to be a part of a- the single thread, when 
dynamically invoked to logically chain the module to be a-the part of the single 
thread. 

24. (Original) The article of claim 22, wherein the first plurality of executable 
instructions further provide the thread module chaining service with at least a 
selected one of 

an ability to orchestrate registration of events of interest to the logically 
chained modules with an event notification service by the logically 
chained modules, 

an ability to orchestrate processing of an occurred event of interest by one 

or more of the logically chained modules, and 
an ability to orchestrate thread termination clean up of the logically 

chained modules by the respective logically chained modules. 

25. -31. (Cancelled) 
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